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CAST PART FOR AN INTERNAL COMBUSTION ENGINE 

The present invention relates to a cast part for an 
internal combustion engine, the part being a cylinder 
crankcase, which has at least one guide duct that leads a 
fluid medium to a required location, the duct being 
implemented in the form of a tube and being embedded inside 
the part when the latter is cast. 

Internal combustion engines are an essential component of 
vehicles (such as passenger automobiles and utility 
vehicles, ships, etc.) in the form of internal combustion 
engines and are also used as stationary engines. In this 
case, internal combustion engines contain numerous cast 
components which have at least one guide duct (also 
referred to as a supply line) that leads a fluid medium 
(e.g., oil, water, gas, or other liquid and/or gaseous 
media) to a required location in the engine and/or in 
adjoining regions. Some of the guide ducts may also be used 
for cooling a part themselves. Required locations are the 
points at which the particular medium is necessary, e.g., 
bearings^ to be lubricated, regions to be cooled, etc. 

A guide duct and/or multiple guide ducts particularly occur 
in a cylinder crankcase and/or attachments neighboring 
thereto. Guide ducts are introduced in a known way through 
mechanical machining on machine tools and/or transfer 
lines, i.e., drilled. For this purpose, central main guide 
ducts and secondary guide ducts which form branches to the 
individual required locations are drilled into the part in 
multiple /complex work steps, which are to be performed with 
high precision. Subsequently, numerous unnecessary accesses 
must be closed permanently and securely. Very long, linear 
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guide ducts, such as those of the main oil duct in a 
cylinder crankcase, are currently even cast individually by 
casting around a tube or through relief by an appropriate 
casting core. 

Embedding cooling ducts, which are preformed as tubes, 
having a small diameter in a cast cylinder block and/or 
cylinder head of an internal combustion engine during 
manufacturing is known from DE 199 61 092 Al . These lead 
around components such as spark plugs or fuel injection 
nozzles and form a cooling system for the liquid ...cooling of 
the internal combustion engine. DE 33 00 924 C2 teaches, 
for water cooling of webs between cylinders of a cylinder 
block of a water-cooled internal combustion engine, which 
are cast closely and directly together, embedding tubes in 
the cast material which forms the webs, these tubes 
producing a connection between the lateral coolant water 
mantels of the cylinder block. Intensive cooling of the 
highly stressed web regions thus results . 

The present invention is based on the object of reducing 
the manufacturing effort and costs in a part - specifically 
a cylinder crankcase - of the above-mentioned type and 
suggesting a method for manufacturing a part according to 
the present invention. 

This object is achieved according to the present invention 
for a cast part of the above-mentioned type by the 
characterizing features of Claim 1, Claim 14, Claim 17, or 
Claim 19. 

According to the present invention, the cast part is a 
cylinder crankcase. A cylinder crankcase has numerous guide 
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ducts, particularly for oil and water, so that by embedding 
a guide duct or multiple guide ducts, which is/are each 
implemented as a tube, a significant savings in 
manufacturing effort is achieved. In the case of a single 
guide duct embedded as a tube, this is not the main oil 
duct, since this is part of the related art. The object of 
the present invention is rather, (possibly in addition to 
embedding the main oil duct as a tube) to embed another 
guide duct or multiple other guide ducts for oil and/or 
other media to required locations as tube(s). For example, 
the oil supply lines to crankshaft and/or, camshaft 
bearings, the supply line for piston cooling, the 
pressurized oil line to the cylinder head or oil return 
lines are to be cited as essential guide ducts to required 
locations in a cylinder crankcase which may advantageously 
be implemented according to the present invention in the 
form of embedded tubes. 

Furthermore, at least one guide duct which forms a fuel 
line may be embedded as a tube in the cylinder crankcase. 

In the cylinder crankcase according to the present 
invention according to Claim 1, the at least one guide duct 
embedded in the cylinder crankcase as a tube is used for 
the purpose of supplying a bearing located in the cylinder 
crankcase with oil for lubrication, i.e., it forms an oil 
supply line. The guide duct expediently runs in the region 
of a separation wall of the cylinder crankcase for this 
purpose . 

In the 'Cylinder crankcase according to the present 
invention according to Claim 14, at least one guide duct is 
embedded as a tube, which forms an oil supply line for 



- 4 - 

supplying the piston cooling and/or lubrication of the 
cylinder wall. To save labor effort, it is advantageous if 
multiple pistons and/or cylinders may be supplied from a 
shared oil supply line. For this purpose, the oil supply 
line may expediently be implemented and positioned in such 
a way that it runs in the longitudinal extension of the 
cylinder crankcase and multiple spray nozzles branch from 
it, which each spray oil directed into a cylinder chamber 
below a piston floor, through which the piston floor is 
cooled and, in addition, the affected cylinder wall is 
lubricated. Of course, multiple oil supply ..lines to one 
cylinder or to multiple cylinders, possibly having other 
courses, may also be embedded. 

In the cylinder crankcase according to the present 
invention according to Claim 17, at least one guide duct is 
embedded as a tube which forms an oil supply line for the 
oil supply of the cylinder head and/or the cylinder heads. 
The oil supply line may be fed with oil directly from the 
main oil duct or from a downstream region of the oil 
economy within the cylinder crankcase. 

In the cylinder crankcase according to the present 
invention according to Claim 19, at least one guide duct is 
embedded as a tube which forms a fuel line for supplying a 
fuel pump. The fuel line advantageously runs in the 
longitudinal extension of the cylinder crankcase in the 
region of a crankcase external wall. In an advantageous 
refinement, multiple fuel lines are embedded as tubes, 
e.g., at least one feed line and at least one return line. 

Embedding a pre-manuf actured tube as a guide duct has the 
advantage over mechanical introduction through drilling 
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that the guide duct does not have to run linearly (as with 
drilling), but rather may be tailored to the required 
contour course of the part having the particular desired 
bends. In contrast to this, with linear drilling of a guide 
duct according to the related art, manufacturing paths 
which are not useful for supplying the required locations 
must automatically be employed. Furthermore, a hole has an 
access to the outside, which must subsequently be closed 
again, which may lead to sealing problems. The 
disadvantages and problems of this type do not occur with a 
guide duct embedded in the form of an apprpprlately pre- 
manufactured and/or shaped tube. 

A further advantage of the present invention is that an 
embedded tube guide duct and/or multiple embedded tube 
guide ducts provide a very high degree of cleanliness on 
the internal duct wall and the cavity, in contrast to the 
related art, is free of residues as a result of mechanical 
introduction of the duct and/or free of casting residues 
(e.g., core residues) as a result of embedding the duct in 
the component as a cavity by inserting a core. 

This aspect is especially important in a guide duct for 
bearing lubrication, since residues possibly remaining in 
the duct reach the bearing with the oil during engine 
operation and would result in destruction of the bearing. 

In addition, it is possible, in contrast to a drilled guide 
duct, in which only circular cross " sections may be 
implemented, to introduce the duct with nearly any desired 
cross-sectional shape and thus optimize the course and the 
supply. Furthermore, through suitable selection of the 
cross-sectional shape, the thickness of the part wall in 
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which the guide duct is embedded may also be reduced, which 
results in a weight reduction of the part. 

Of course, it is possible to provide one or more guide 
ducts embedded as a tube according to the present invention 
and one or more guide ducts introduced in typical ways on 
the same part. 

In an advantageous refinement of the present invention, the 
at least one guide duct embedded as a tube is positioned in 
such a way that it runs partially or entirely exposed in 
some sections, i.e., it may run outside the part wall on 
its outside and/or inside. The guide duct may, in contrast, 
be locally enclosed with casting material of the part, like 
a ''shell'', in order to ensure the permanent bond of duct 
and part- The guide duct may (in relation to its 
longitudinal extension) run completely exposed or, however, 
be partially embedded in the part wall. The measure of the 
sectionally exposed course offers the advantage in relation 
to the related art, in which the guide ducts that are 
drilled in or embedded using cores may only run in the wall 
of the part, that the wall thickness of the part may be 
significantly reduced and material and weight may thus be 
saved. 

According to an advantageous refinement of the present 
invention, the at least one embedded guide duct has 
different cross-sectional shapes in its course. In this 
way, good adaptation to the particular construction of the 
part is achieved. For example, narrow contoured regions may 
be overcome. The particular cross-sectional shapes to be 
implemented depend on the particular construction of the 
part. Different cross-sectional shapes may be implemented 



on a tube before the embedding, e.g., through hydrof orming 
of the tube. 

According to an advantageous embodiment of the present 
invention, the part is cast from a metallic material or 
plastic. The at least one embedded guide duct may also 
advantageously be manufactured from a metallic material or 
plastic. For example, steel, all cast iron materials, light 
metals, and nonferrous heavy metals come into consideration 
as metallic materials. The specific material which is 
preferably to be used is also a function of., . among other 
things, the particular part to be cast. 

Depending on the cast cylinder crankcase, it may be 
expedient to provide only one single guide duct embedded as 
a tube in the part. The part advantageously comprises 
multiple embedded guide ducts in order to save 
manufacturing effort and costs. In an advantageous 
variation, the guide ducts may each be introduced as a 
single connection tube for the medium guiding. I.e., 
multiple individual appropriately shaped tubes are also 
embedded as connecting parts during casting. This offers a 
high degree of freedom in regard to the course of the guide 
ducts. According to a further alternative advantageous 
variation, the embedded guide ducts are implemented by a 
branched tube system. For this purpose, multiple tubes are 
connected to one another to form a tube system (e.g., 
welded) before the casting and subsequently the tube 
composite is also embedded. A combination of guide ducts in 
tube composite form and individual connection parts on the 
same part is also possible and advantageous. 



Of course, embedded tubes implemented and positioned 
according to the present invention may also be implemented 
as guide ducts in an attachment of a cylinder crankcase - 
particularly in a cylinder head, a gear case, a chain case, 
an oil pan, or the like. In this case, guide ducts in the 
cylinder crankcase and/or in the attachment (s) may be 
supplied by a shared supply loop or multiple supply loops. 

The above-mentioned object is also achieved by a method for 
manufacturing a cast part for an internal combustion 
engine, the part being a cylinder crankcase, ..which * has at 
least one guide duct that guides a fluid medium to a 
required location, a tube having the desired course being 
installed in a casting mold required for casting or 
introduced into a casting core or incorporated into a lost 
model and/or into its mold medium cavity filler to form the 
at least one guide duct and subsequently the part being 
cast using the particular casting method to be employed. 

According to the present invention, the tube may also be 
introduced into multiple casting cores which may be 
assembled as individual cores into a core block. 

According to this casting concept it is possible to 
manufacture a part having at least one embedded tube guide 
duct - preferably a cylinder crankcase (but other parts may 
also be advantageously implemented as attachments for the 
cylinder crankcase (e.g., cylinder head, gear case, chain 
case, oil pan, etc.). Depending on whether the at least one 
guide duct is to be completely embedded in the part wall or 
is to be' partially or completely exposed, the tube to be 
embedded is installed in 
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the casting mold (possibly using supports) and/or 
introduced into the casting core (e.g., inserted into a 
sand core or also incorporated during the core 
manufacturing) or incorporated into a lost model and/or 
directly embedded in its mold medium cavity filler, or the 
tube is mounted on one tube end in the casting core. When 
introducing a tube into the casting core, specific regions 
are to be exposed again in order to produce a solid cast 
connection to the part. After the casting using the 
particular casting method to be employed, the cast rough 
part is removed from the mold, cores and/ox . loose form 
medium are removed, and the typical finishing measures are 
performed. 

A cast part according to the present invention may be 
manufactured using different casting methods. According to 
a first advantageous method variation, the part is cast in 
a casting method using a lost mold, e.g., in a pure core 
mold method, a core mold in combination with green-sand 
mold method, a core mold in combination with cold resin 
mold method, etc. According to a second advantageous method 
variation, the part is cast in a casting method using a 
permanent mold, e.g., chill casting, die casting, injection 
molding, etc. In a third preferred variation, the part is 
cast in the lost foam method. Advantages of the lost foam 
casting method (a form of full mold casting) are, for 
example, the lack of core residues on the cast part, the 
high surface quality, high-quality contour sharpness, and 
great imaging precision and therefore a relatively low 
finishing effort. 

If the part is to have multiple embedded guide ducts, the 
tubes necessary for this purpose may preferably be 



introduced as individual connection tubes. It may also be 
advantageous to connect multiple tubes into a corresponding 
tube system, to position the pre-manuf actured tube system 
in the casting mold, core, etc., and subsequently to embed 
it. Furthermore, it may be advantageous in some variations 
to connect multiple tubes into a partial tube system and to 
embed multiple partial tube systems in the part. Which 
variation is to be preferred is a function of the 
particular concrete task. 

Exemplary embodiments of cylinder crankcases. according to 
the present invention are schematically illustrated in the 
drawing . 

Figure 1 shows a detail of a cross-section of a 

cylinder crankcase according to the related 
art, 

Figure 2 shows a detail of a longitudinal section from 

Figure 1 (related art), 

Figure 3 shows a detail of a cross-section of a 

cylinder crankcase according to a first 
exemplary embodiment of a first cylinder 
crankcase type according to the present 
invention. 

Figure 4 shows a longitudinal section from Figure 3 

corresponding to Y-Y, 

Figure 5 shows a detail of a cross-section of a 

cylinder crankcase according to a second 
exemplary embodiment of the first cylinder 
crankcase type according to the present 
invention, 

Figure 6 shows a longitudinal section from Figure 5 

corresponding to X-X, 



Figure 7 shows a single connection tube as a guide 

duct to be embedded for a cylinder crankcase, 

Figure 8 shows a tube system to be embedded for a 

cylinder crankcase, 

Figure 9 shows a detail of a cross-section of a 

cylinder crankcase according to a third 
exemplary embodiment of the first cylinder 
crankcase type according to the present 
invention, 

Figure 10 shows a second cylinder crankcase type 

according to the present inye.ntion in a 

schematic view from below, 
Figure 11 shows a detail of a cross-section of a third 

cylinder crankcase type according to the 

present invention, 
Figure 12a shows a detail of a cross-section of a fourth 

cylinder crankcase type according to the 

present invention, 
Figure 12b shows a detail of a longitudinal section 

corresponding to A-A from Figure 12a, and 
Figure 13 shows a detail of a cross-section of a 

further cylinder crankcase according to the 

present invention . 

In the detail of a cast part shown in Figure 1, a cylinder 
crankcase 1 here, according to the related art, a 
crankshaft bearing 2 and a camshaft bearing 3, as well as a 
main oil duct 4 (a main guide duct) are illustrated in 
cross-section. Furthermore, guide ducts 5a, 5b are shown in 
longitudinal section, which run from the main oil duct 4 to 
the crankshaft bearing 2 and/or camshaft bearing 3 and 
ensure the lubrication of camshaft and crankshaft bearings 
during engine operation. The guide duct 5c originating from 



the camshaft bearing 3 leads to an attachment of the 
cylinder crankcase 1, in this case to a cylinder head (not 
shown) . The guide ducts 5a, 5b, 5c shown are introduced 
subsequently into the cast cylinder crankcase 1, i.e., 
drilled. Therefore, only a linear course of the guide ducts 
5 is possible, and the housing 1 has accesses 6 to the 
outside (shown on the left), which are required by the 
manufacturing technique and must be closed later. 

In Figure 2, the main oil duct 4 from Figure 1 is shown in 
longitudinal section, and multiple guide duct?. .5b branching 
therefrom, which lead to bearings 3 for the camshaft, may 
be seen. Furthermore, openings 22 in the contour region of 
the cylinder crankcase 1 are shown. Corresponding openings 
22 may also be seen in Figures 4 and 6. 

Figure 3 shows a cast part according to the present 
invention for an internal combustion engine, which has at 
least one guide duct 5 that leads a fluid medium to a 
required location. This part is a cylinder crankcase 1. In 
this case, the section position corresponds to that from 
Figure 1 . 

A guide duct 5d is shown, which is implemented in the form 
of a tube and has also been embedded during casting of the 
cylinder crankcase 1. The single connection tube 7 embedded 
as the guide duct 5d is implemented here as bent, ''like a 
suitcase handle''. Of course, a guide duct 5d may also have 
another shape and/or another course than that shown. From a 
bend 8, in this case a section 7a runs to a crankshaft 
bearing 2' and another section 7b runs to a camshaft bearing 
3. The bend 8 is located at the point at which the main oil 
duct 4 will run, which is introduced subsequently through 
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drilling in a typical way in this exemplary embodiment. 
When the main oil duct 4 is introduced through drilling, 
the embedded connection tube 7 is drilled through and the 
connection of the guide duct 5d to the main oil duct 4 is 
thus produced. In engine operation, oil reaches the 
particular crankshaft bearing 2 and/or camshaft bearing 3 
from the main oil duct 4 via the sections la, lb of the 
guide duct 5d and/or connection tube 7 . The ends of the 
guide duct 5 d extending into the camshaft bearing 3 and 
the crankshaft bearing 2 are required by casting technology 
and are removed in the course of the finishing... The guide 
duct 5c to the cylinder head is introduced through drilling 
in this exemplary embodiment. 

It may be seen in longitudinal section in Figure 4 that in 
the first exemplary embodiment shown, multiple individual 
connection tubes 7 are embedded as guide ducts 5 for the 
medium guiding, specifically in the separation wall 23. 
One end of each of the "suitcase-handle-like" connection 
tubes 7 shown here discharges into a camshaft bearing 3 and 
(interrupted by the drilled-in main oil duct 4) the other 
end discharges into a crankshaft bearing 2. 

Of course, it is also possible to embed two separate tubes 
instead of a curved connection tube, for example, of which 
one discharges into a crankshaft bearing and the other into 
a camshaft bearing. Furthermore, it is also possible to 
supply only one or multiple camshaft bearings with oil via 
one tube guide duct or multiple tube guide ducts and supply 
the crankshaft bearings in a typical way through 
mechanically introduced ducts. Correspondingly, one or more 
crankshaft bearings may be supplied with oil via one tube 
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guide duct or multiple tube guide ducts and the camshaft 
bearings may be supplied in a typical way through 
mechanically introduced ducts. 

In the second exemplary embodiment shown in Figures 5 and 
6, the main oil duct 4 and the guide ducts 5 to the 
camshaft bearings 3 and crankshaft bearings 2 are 
implemented as embedded tubes, and this is implemented 
through a branched, embedded tube system 9. For this 
purpose, tubes having appropriate dimensions (length, 
diameter, cross-sectional shape, etc.) are connected before 
the casting into a tube system 9, which has subsequently 
been embedded in a suitable casting method. 

It is not shown in Figures 3 through 6 that the guide ducts 
5 embedded according to the present invention as tubes do 
not have to be completely enclosed by cast material, i.e., 
run in the part wall, but rather may also run exposed in 
some sections- Furthermore, the guide ducts 5 may also have 
a bent course tailored to the contour course. 

Figure 7 shows a connection tube 7 for a "suitcase-handle- 
like" guide duct 5d in different views. The core supports 
10 shown are used for lateral support during the casting 
process. However, it is also possible to manage without 
core supports 10 if, for example, the ends of the 
connection tube 7 have been anchored sufficiently strongly 
in casting cores. 

Figure 8 shows an example of a tube system 9 according to 
the present invention. Multiple secondary guide ducts 9b, 
which lead to the individual required locations and supply 
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them with the appropriate medium, branch off from a main 
guide duct 9a. 

In the third exemplary embodiment of a cylinder crankcase 1 
illustrated in Figure 9, multiple individual "suitcase- 
handle-like" connection tubes 7 are - corresponding to the 
first exemplary embodiment from Figures 3 and 4 - embedded 
as guide ducts 5d during casting of the crankcase. In this 
case, the crankshaft bearing 2 and the camshaft bearing 3 
are supplied with a lubricant from the main oil duct 4, 
which is introduced subsequently through ...drilling and 
intersects each of the connection tubes 7, via the sections 
7a, 7b. In contrast to the first exemplary embodiment, here 
the guide ducts 5c to the cylinder heads are not drilled 
subsequently into the cylinder crankcase 1, but rather are 
also implemented in the form of tubes embedded during 
casting of the crankcase, through which an additional 
finishing step on the cast part is advantageously saved. A 
connection tube 7 and a tube for implementing the guide 
duct 5c are each connected to one another for this purpose 
before the casting. 

Of course, a guide duct 5c to the cylinder head may also 
branch off from a connection tube 7 at a different location 
than that shown. It is also possible for a guide duct 5c 
not to be supplied with lubricant via a connection tube 7, 
but rather directly from the drilled main oil duct 4 (e.g., 
by embedding separate, appropriately positioned tubes to 
implement guide ducts 5c for supplying the cylinder heads) . 
Furthermore, the guide ducts 5c, which lead to the cylinder 
heads and are implemented as embedded tubes, may also be 
part of an embedded tube system (corresponding to the 
second exemplary embodiment shown in Figures 5 and 6) and 
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branch off either directly from the tubular main oil duct 4 
or from secondary guide ducts 9b. In addition, a tubular 
guide duct 5c may not branch off from the main oil duct 4, 
a connection tube 7, a secondary guide duct 9b, etc., but 
rather discharge in the region of a bearing (here, for 
example, the camshaft bearing 3, but other bearings are 
also possible) into a groove of a bearing ring and be 
supplied with lubricant from there. 

Figure 10 shows a further cylinder crankcase 1 according to 
the present invention as a cast part f o^: . . an internal 
combustion engine. Oil pan connection surfaces 14, to which 
an oil pan is attachable, may be seen laterally. The 
cylinder crankcase 1 has at least one guide duct 5e, which 
leads a fluid medium to a required location, is implemented 
in the form of a tube, and is embedded during casting of 
the cylinder crankcase 1. In the cylinder crankcase 1 
according to the present invention shown here, the guide 
duct 5e embedded as a tube forms an oil supply line 11 for 
piston cooling, i.e., conducts oil as the fluid medium to a 
required location. The oil supply line 11 ends here above a 
depression 21 on a face 15 of the cylinder crankcase 1 and 
is supplied with oil from an oil pump. Of course, lubricant 
may also be fed into the oil supply line 11 at another 
location of the oil loop within the cylinder crankcase 1. 

In the exemplary embodiment shown, multiple cylinders 12 
are advantageously supplied from a shared oil supply line 
11. For this purpose, the embedded tube guide duct 5e is 
positioned in the longitudinal extension of the cylinder 
crankcase* 1, i.e., transversely to the cylinders 12. It 
runs here in the region of the crank chambers on the lower 
cylinder regions at a certain distance to the cylinder 
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external walls. It may be seen that the guide duct 5e is 
tailored to the form of the cylinder 12, so that a "wavy" 
curved shape results. The oil supply line 11 is implemented 
as essentially exposed in the exemplary embodiment. It is 
locally enclosed with cast material of the part, like a 
''shell", at multiple locations. These cast supports 13 
produce a solid bond of oil supply line 11 and part. The 
cast supports 13 also form the mounting points for the 
spray nozzles (not shown) . The spray nozzles are 
subsequently mechanically introduced into the oil supply 
line 11 and are each implemented and positio.ped, in such a 
way that they spray lubricant directed into a cylinder 
chamber below a piston floor. The pistons are thus cooled 
and, in addition, the cylinder walls are lubricated. 

Through the curved, tailored course of the oil supply line 
11 for the piston cooling and through its predominantly 
exposed implementation, which is only locally enclosed by 
cast material, a significant reduction in weight of the 
part and savings in mechanical machining effort is achieved 
in relation to the known oil supply lines, which are 
drilled linearly into cast material. 

Of course, the oil supply line 11 may also have another 
course and/or another position or even be completely 
enclosed over the entire length or larger regions . 
Furthermore, multiple guide ducts 5e, which form oil supply 
lines 11 for piston cooling, may also be embedded. If 
necessary, the oil supply line 11 may also advantageously 
have different cross-sectional shapes in its course. 

Figure 11 shows another cylinder crankcase 1 according to 
the present invention as a cast part for an internal 



- 18 - 

combustion engine, which has at least one guide duct 5f, 
which leads a fluid medium to a required location, is 
implemented in the form of a tube, and is embedded during 
casting of the cylinder crankcase 1. In the cylinder 
crankcase 1 according to the present invention shown here, 
the guide duct 5f, which is embedded as a tube, forms a 
pressurized oil line 16 to a cylinder head. 

The pressurized oil line 16, embedded as a tube, is 
directly supplied with lubricant from a main oil duct 4 
here. In the exemplary embodiment shown, the ..connection of 
the guide duct 5f to the oil loop is produced through the 
subsequent drilling of the main oil duct 4. Alternatively, 
the pressurized oil line 16 may also be fed from another 
region of the oil economy within the cylinder crankcase 1, 
in that it has been connected to another oil-guiding line 
to form a tube composite before being embedded in the 
cylinder crankcase, for example, (cf. Figure 9) or in that 
it discharges into a groove of a bearing. Numerous further 
advantageous variations are possible. 

Because of an obstruction 17 - in the exemplary embodiment 
shown, a threaded hole 18 and another opening 19 are 
illustrated as examples - the guide duct 5f embedded as a 
tube has a course tailored to the contour course and is 
bent "like a curve" here. Obviously, other course shapes 
are also possible as a function of constructive conditions. 
The pressurized oil line 16 is completely enclosed by cast 
material in longitudinal extension here. Alternatively, 
depending, on the constructive conditions, it may also be 
advantageously positioned in such a way that it runs 
partially or completely exposed in some sections. 
Furthermore, it may advantageously have different cross- 
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sectional shapes in its course in order to overcome narrow 
points in the cylinder crankcase 1, for example. 

The pressurized oil line 16 to the cylinder head, which is 
embedded in the cylinder crankcase 1, ends at a cylinder 
head connection surface 20. The expedient number of 
pressurized oil lines 16 embedded as tubes for supplying 
oil to the cylinder head and/or the cylinder heads via the 
cylinder crankcase 1 is a function of the particular 
equipment of the engine . 

The implementation of the cylinder head oil supply in the 
form of an embedded tube and/or multiple embedded tubes is 
very advantageous for the designer, since he does not have 
to introduce his oil duct linearly - as in the case of 
mechanical introduction by drilling - but rather may 
introduce it curved and therefore tailored to the spatial 
conditions . 

Figures 12a and 12b show yet another cylinder crankcase 1 
according to the present invention as a cast part for an 
internal combustion engine, which has at least one guide 
duct 5g, which leads a fluid medium to a required location, 
is implemented in the form of a tube, and is embedded 
during casting of the cylinder crankcase 1. In the cylinder 
crankcase 1 according to the present invention shown here, 
the guide duct 5g embedded as a tube forms a fuel line 2 4 
for supplying a fuel pump with fuel as the fluid medium. 
The curved line 25 in Figure 12a indicates that the 
illustration of the embedded fuel line 24 lies in a 
different' sectional plane than the rest of the drawing. 
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It may be seen that multiple guide ducts 5g are 
advantageously each embedded as a tube in an external wall 
26 of the cylinder crankcase 1, and they run in the 
longitudinal extension of the cylinder crankcase 1 (cf. 
Figure 12b) - In this case, the central fuel line 24 in the 
example shown is a fuel supply line and the external fuel 
lines 24 are each fuel return lines. Of course, other 
numbers of embedded lines and/or other occupations of the 
lines are possible. Furthermore, an opening 27 is shown in 
Figure 12a, into which a fuel pump is later inserted. As 
may be seen in the detail of a longitudinal . .section in 
Figure 12b, multiple openings 27 for fuel pumps are 
provided over the length of the central fuel line 24, the 
number being a function of the cylinder count of the 
particular engine. 

In the course of finishing measures on the cast part, the 
fuel supply line is cut and/or cut through in the regions 
of each of the openings 27 for the fuel pumps and the 
connections between guide duct 5g and pumps are thus 
produced. Openings in the fuel return lines are also later 
introduced mechanically. Fuel is taken from the supply line 
by each fuel pump and pumped to a spray nozzle in the 
cylinder head through a connection line. 

According to the related art, fuel lines are mechanically 
introduced into the external wall of a cylinder crankcase 
as long, linear holes. Embedding one or more fuel line(s) 
as tubes using the manufacturing method according to the 
present invention offers the advantageous possibility that 
the guide duct may be curved if necessary. It may 
advantageously run exposed, predominantly or in sections, 
may even have non-round cross-sectional shapes, or may have 



different cross-sectional shapes in its course. Thus, for 
example, a reduction of the part wall thicknesses is 
possible, which results in savings in material and weight 
as well as reduced manufacturing costs. Furthermore, the 
course of the lines may be optimized. Since the fuel 
line(s) 24 is/are already provided integrated in the 
finished cast part, the work effort is additionally 
significantly reduced overall. 

It may be seen in the exemplary embodiment of a cylinder 
crankcase 1 according to the present invention shown in 
Figures 12a and 12b that here only the fuel lines 24 are 
embedded as tubes in the crankcase. The guide ducts 5a, 5b, 
which run in a separation wall 23, for supplying camshaft 
bearing 3 and crankshaft bearing 2 with oil, as well as a 
supply duct 5c to the cylinder head, are subsequently 
introduced mechanically through drilling here. 

The embodiments according to the present invention 
described above in the form of four cylinder crankcase 
types according to the present invention - specifically a) 
oil supply of crankshaft bearing and/or camshaft bearings 
by at least one guide duct embedded as a tube (cf. Figures 
3 to 8), b) oil supply for piston cooling by at least one 
guide duct embedded as a tube (cf. Figure 10), c) oil 
supply of the cylinder head and/or the cylinder heads by at 
least one guide duct embedded as a tube (cf. Figures 9, 
11), and d) providing a fuel line through at least one 
guide duct embedded as a tube (cf. Figure 12) - may 
advantageously also be implemented in an expedient 
combination on the same cylinder crankcase. 
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An example of an advantageous combination of this type is 
shown in Figure 13. A cylinder crankcase 1 is shown 
therein, in which the supply of crankshaft bearings 2 and 
camshaft bearings 3 with lubricant is implemented by bent 
guide ducts 5d embedded in the separation wall 23 
(corresponding to the exemplary embodiment described in 
Figures 3 and 4) . In addition, a guide duct 5c embedded as 
a tube is provided here, which forms a pressurized oil line 
16 to a cylinder head. Contrary to the exemplary embodiment 
shown in Figure 11, this line is not supplied with oil 
directly from the main oil duct 4, but rather, branches off 
from the embedded guide duct 5d. In addition, guide ducts 
5g embedded as tubes are provided, which form fuel lines 2 4 
(supply line and return lines) for supplying a fuel pump 
(corresponding to the exemplary embodiment of Figure 12) . 

Numerous further combinations may advantageously be 
implemented and are also included by the present invention, 
e.g., an embedded bearing supply via separate connection 
tubes 7 or an embedded tube system 9 in connection with an 
embedded supply line 11 for piston cooling; an embedded 
supply line 11 for piston cooling in connection with an 
embedded fuel line 24; an embedded pressurized oil line 16 
to the cylinder head in connection with an embedded fuel 
line 24, etc. 

The guide ducts 5 illustrated in the exemplary embodiments 
as examples for oil supply and fuel supply may 
correspondingly also be transferred to guide ducts 5 for 
another medium. 

The present invention was described in this case for a 
cylinder crankcase 1, the cylinder crankcase able to be 
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implemented in one piece or in multiple pieces and/or the 
crankcase also able to have a cylinder case placed thereon. 
Of course, the present invention is not restricted to the 
cylinder crankcase 1, but rather may also be transferred to 
one or more attachment (s) for the cylinder crankcase 1 - 
particularly to cylinder heads, gear case, chain case, oil 
pans - and to other parts manufactured in a casting 
process . 
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List of reference numbers 



2 



3 



1 



cylinder crankcase 
crankshaft bearing 
camshaft bearing 



4 



main oil duct 



5 



guide duct 



(general) 



5a guide duct 

5b guide duct 

5c guide duct 

5d guide duct 

5e guide duct 

5f guide duct 

5g guide duct 

6 access 

7 connection tube 
7a section of 7 

7b section of 7 

8 bend 

9 tube system 

9a main guide duct 

9b secondary guide duct 

10 core support 

11 oil supply line for piston cooling 

12 cylinder 

13 cast support 

14 oil pan connection surface 

15 face of 1 

16 pressurized oil line 

17 obstruction 

18 threaded hole 

19 opening 

20 cylinder head connection surface 
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21 depression 

22 opening 

23 separation wall 

24 fuel line 

25 bent line 

26 external wall 

27 opening for fuel pump 



